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. ABSTRACT _ ~

In the study of the atmospheric influerce on the thermal structure”
of the Ocean;,. the bathythermograph (BT) teuperatuge-depth data collected
at the f£ixed Ipcations! of the weathér patrol vessels in the Atlantic (and
Pacific Oceans provide probably the best pe:~tinent series of data covering
long peric&'é of time,

Approximately 15,000 6f such weather station BT cbservations are now
available for thé North Atlantic alone. These cards cc\;\iering the period
from 1945 to 1950 in the Atlantic are distributed prisarily over six weather
stations which aré shown in:Figure 1. The object of this report ig to des-
éribe the various methods used in putting the patrol vessel data into & %"orm

suitable for analysis directed toward the objectives of the present project.

Portions of the data for Station E (35°00' N, 48*00' W) are represented in the
figures which are used to illustrate the different forms of data presentation.

Station E was selected because of the reliatively good seéries of observations

obtained there:. The various forms of presentition are used to bring out
significant features of the thermal variation.i which are of siuch a nature
as to permit ;:h’eir' ?s‘aoci‘ation and correlatiori wih atmospheric phenomena
Which may be pred%;é%e'd». |

It is plameftéf)}ihat 411 data collécted at the on-station positions of
the weather patro;'f!‘\'resseib‘ of the Atlantic and the Pacific Ve sunmarized
in the fashion described here and presented for limited distribution in
two sibseqiient data ‘reports. | ’

. SURFACE TEMPERATURE STUDY

As is well knowvn, there often ‘ex‘ist‘}"a' ‘considerable discrepancy between
the ‘surface tenf’pe’tatj.ﬁrg 'téad’ from the BT card and ;,ha't‘ recorded by the ob-
setver using a mé:cufy sea temperature :ﬁhei-mmeter L'a’t the time of the BT
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1o§’ering. In most instances, tile bucket or injection temperature is often
read to the nearest whole degree, thus introducing an érror as. great ;s"

+ 0.5°F. An even more serious d‘ifﬂcu%g, however, séems to be that sur-
face bucket temperatures are not taken with each BT lowerin‘g‘.‘ This is
evidenced for example by the fact that the recorded values of surface temp-
erature are often identical over a long period of time » while the BT surface
temperatures show the variations which would be expected. The explanation
seéms to be that the surface temperatul;e is often Obt;a':lned not by actual
oﬁsemti'on but by copying the temperature for the preceeding BT lowering

from the log sheet, Howevef, it is assumed that these sea surface temperd-

ltures, obtained by reading a thermometer, would have random errors and would

therefore give an indication of the validity of the BT readings. for the mme

_, observations. Thus, for stations A, B, C, D, E, and H the average daily val-

-

ues of the bucket and BT/aurface temperatures were plotted for the year 1949-

50. In those instances in which decided but fairly constant différence's

~ ‘existed between the two curves for a group of obs%rvati‘ona taken with the

same instrument, an aversage BT correction factor was obtained and applied
to all t,‘emperai.ure‘ readirigs taken from those observations. When a notice-
able change in the average \d‘ii’ference' between the two curves occurred or
vhen a different instrument was used, a new correction factor was computed
and applied. \

Pigure 2 illustrates the dif‘i;erenceg between bucket and BT surfuace
temperatures and shows the corrected curve, Wheré no corrected tempera-
ture curve is shown on the graph, the bucket and BT temperatures are in
‘616‘3‘e enough agreement on the avarage that the BT temperatures are con-
8idered to be the true values. |
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Plotted with no correction applied. The graphs were then smoothed by

determined for each day of other subdivisions of time. However, in a study .

grouped around the 1200 hour. Only one card per day was used in this study,

‘ closest to that time when it was not available. Exceptions to this rule

<

-3 -

Another means of obtaining a corrected time graph of the BT surface
temperatures was tested. The temperatures were read from the cards and
raising or lowering those sections of the curve which did not follow the "
regular pattern of the remaining ciralueran'm in Figure 3. However,
this method was not aa' “’satisfactory as the first since variations Occur;'ed
in such a manrer that the decision as to which section of the curve to
ad’.jusf was difficult and arbitrary. Moreover, variations which actually
did occur could be assumed to be calibration errors and therefore neglected
By‘rua'ﬂing this method.

TEMPERATURES AT SELECTED DEPIHS . .
~ In making a study of a group of BT cards covering a period of time,
the qués’ﬁibn always arises as to whether or not to uae:ali cards, At .

rirst thought it might seem that all cards should be read and an average

of any feature which is characterized by diurnal chdanges as well as by i

chaugeo over.a longer time interval, this method might yleld misleading
results due to the fact that the observations seldom are uniforx‘nly spaced

throughout the dsy and that o’nservation times and frequencies on one day

might be entirely different from thoae on another day. The time of most
frequent daily observation for the Atlantic was 1200 hours (GCT). When
only one observation per day was made, it was generally made at this hour

and vhen more f;han ohe observation per day was taken, they were generally

the one at 1200 hours usually being selected vhen available and the hour
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occurred when with s;veral ovservations for a given day the 1200 hour
card differed (as to surface temperature, depth of thermocline, etc. )
markedly from the others. In these cases, a typical card was chosen.

If large internal waves were in evidence thé typical card ‘i’«rfa",s\ selected
f

, e . : ; I
as one at the nodal point of the wave., From these selected cards temp-

erature readings were taken at ten chosen depths (0,25,50,75,100,150,200,
250; 3‘50: and 450 feet). The valués for the surface, 100 feet, 200 feet,
and 350 feet readings were then plotted against time. These day by déy
observations showed quite sharp and erratic variations as illustrated in
Figure 4. It was assumed that some of these changes were not associated
#ith predictable atmospheric variations. To obtain a variation which
would more clearly show the progreésive nature of the témperature changes
and emphasize the features which were probably related to atm;spperi‘c
influences, the temperatiure values were smoothed by using continuous five
point Tunning averages. For example, the value for any éiven day was
determined by a.vejr‘aging‘ the value for that day with the values for the
two prec'ee\diug“days‘ and the two following days. A comparison of figures
L4 and 5 indicates the effect of this smoothing. At thé beginning or end
of & series of days and at places where data were missing, four day snd
in a few cases three day averages were used. Days for which no data aré
available are indicated on the graphs. ”
MIXED LAYER DEPTHS

The eriterion used in d&:er‘mining the depth of the mixed laygr was &

0.3°F change from the surface ‘temperat:\re. Often it was not necéssary to

!

use this criterion since the mixed layer was quite distinct and was follow-

<

ed by & strong thermocline,

<
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The depth of the mixed layer normally increases during the winter
season. In the higher latitudes the winter depth is often greater than
450 feet. Thus -,tfle‘ ordinary deep or 450' BT caﬂnot," reach the thermocline
and the mixed layer depth usually could not e determined during this sea-

son. For this reason it seems that in the higher latitudes during the

 winter months or whenever there is a large mixed layer depth the. ‘900' BT

should be used when feasible rather than the 200' or 450' BT. Many hun-

Areds of BT observations have been made that give 1ittle or no information
. . i
other than the fact that the water is well hixed at & given temperature

‘ . ‘

to the depth to which the BT was lowvered. Use of the 900" BT would in

most cases show the depth t0 which this mixing extended and would greatly

‘in‘creasé the value of the observations. . /f

In conjunction with the reading of mixed layer depth, the gradient
in the thermocline was noted. This was done by plotting the depths of
those pdings on the BT traces at vwhich the temperatire w’ag exactly two
deére'es‘ lower than that of the waters at '!:.he: bottom of thé mixed laygrs.
(Figure 6) These values; as well as th‘o‘s; for the mixed layer depth,
we;‘e smoothed in the same manner as were the temperatures at s‘eiected
depths. (
; Other r_e‘présentatibns considered were plots of the mixed layer depth
along with plots of the 'deliths‘» at which temperatires one degree lower t’h;n
the surface temperature occurred and plots of original and smoothed values
of the mixed layer depth. (Figures T & 8)

DEPTHS TO SEIECTED‘ ‘DIFFERENCES FROM SEA SURFACE TEMPERATURE

sl

A plot was made of the depths at which temperatures differing from

‘the surface temperature by 1, ;‘72, L, 6, ... degrees Fahrenheit occurred.

In Figure 9, Dy designates that ;lepth‘ at which a temperature one degree

D
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Aifferent from the surface temperature occurs: Dy the depth of a two
degree difference, and 86 on. The same type smoothing was used in this
case as wﬁ% explained ;bove; This type of repfesentatidn,haé‘thesad-
vantage of being independént of absolute values of temperature.
SUMMARY

As a result of studying‘variousvférms of representing tlie tempera-
ture data, three types of plots have been chosen to picture the thermal
character of the ocearis for the purposes of this project. These are: |

(1) Depth of mixed layer and of water 2° colder than the
=y mixed layer

(2)" Temperatures at selected depths; and

y (3) Depths to selected differences from sea surface temperature .
The remaining Atlantic dxta for the year 1.949-50 and for all other years
having fairly continuous data have been worked up in this manner for tte
8ix stations indicated. i;ll data are plotted in the smoothed form, the
method of smodthing‘being“the»five‘day running average outlined above.
Work on the Pacific datawis beginning. .Comments upon the methods des-
cribved here are invited,

It 1s hoped that the‘éata reports Vhichfare,beins prepared will,
in addition to(5g§ving,the ﬁgeds of the present project, q?ke the BT 
information from thé”wzatﬁsy‘patrol Vesgels‘gvailable to many inves-
tigatora‘thrrsveypreviOu;l& not had access to it. This should stimulde

‘x

research at theé: fixed station positions and lead to greatly increased :
i -
information abnut the processes related to temperature changes in the
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